. 
lines. The relative importance of yield suppression due
Grain yield among cultivars differed as expected with a range of 3. 44 to cultivar genetic differentials should thus diminish to 3.96 Mg ha Ϫ1 in the 2-yr averages. Glyphosate did not affect the with time. The GR effect and herbicide effect, however, majority of the soybean growth and development characteristics meacould potentially handicap yields regardless of the cultisured. Grain yield of GR soybean was not affected by glyphosate at vars used. Elmore et al. (2001) found that GR lines any location or when averaged over locations. Two-year average grain yielded 5% less than their non-GR sister lines. This yield of cultivars treated with glyphosate, AMS, and water was 3. 74 documented that at least part of the yield suppression Mg ha Ϫ1 ; this was not different from 3.79 Mg ha Ϫ1 with AMS and associated with GR soybean is the GR gene or its inwater treatment.
sertion.
Research with the first GR line, 40-3-2 and its progeny indicated that GR agronomic characteristics and yield T he development of herbicide-resistant crops reprewere not affected by glyphosate applications up to twice sents new weed control technology. Examples inthe labeled rate [1.68 kg a.e. (acid equivalent) ha Ϫ1 ] clude soybean, corn (Zea mays L.), and canola (Brassica (Delannay et al., 1995) . Glyphosate application in both napus L.) resistant to glyphosate, the active ingredient vegetative and reproductive stages of the crop did not of Roundup, and glufosinate (2-amino-4-(hydroxymethadversely affect the crop and the GR gene was stable ylphosphinyl)butanoic acid) (Moll, 1997; Rasche and over successive generations. The GR gene from 40-3-2 Gadsby, 1997). Glyphosate-resistant (GR) soybean was remains as the source for tolerance in current GR soyone of the first major applications of genetic engineering bean cultivars (X. Delannay, personal communication, in field crops (Delannay et al., 1995; Padgette et al., Dec. 1999 ). 1995 . Growers have readily integrated herbicide-resisGlyphosate-resistant soybean treated with glyphosate tant crops into their production practices. Herbicidehave yielded the same or better than GR soybean resistant soybean were grown on 7, 17, 44, and 57% of treated with conventional pre-or postemergence herbithe U.S. soybean area from 1996 to 1999, respectively cides (Bennett et al., 1998; Hofer et al., 1998; Nelson (USDA, 1999; National Agric. Statistics Service, 1999). and Renner, 1999 locations with the intent to compare the effects of V2 to V5 and R1 to R3, respectively (Ritchie et al., 1996 was used preemergence at WCREC. The experiments were Cozad and Hord silt loam (coarse-silty, mixed, mesic Fluventic maintained weed-free by hand weeding. Haplustolls and fine-silty, mixed, mesic Cumulic Haplustolls).
A split-plot, randomized complete block experimental dePrevious crop in both years at all locations was corn. Subplots sign was used with a factorial arrangement of treatments. consisted of four rows 0.76 m wide by 9.1 m in length. Seeding Twelve GR soybean cultivars were included in 1998 and 13 rate was 370 000 seed ha Ϫ1 . Field preparation activities are GR cultivars were included in 1999 (Table 3) . Cultivars with maturities adapted to all four locations were provided by some (data not shown). These findings are common when were recorded (Ritchie et al., 1996) . In addition, plant counts cultivars from different seed companies and of different were taken during the vegetative stages and lodging scores were maturities are compared in experiments (Nelson et al., recorded at R8. The center two rows of each plot were harvested 1997, 1998, 1999) .
with a small plot harvester for yield and seed weight determination. Grain yield was adjusted to 130 g kg Ϫ1 moisture content.
Some cultivar characteristics were also affected by Data were processed using SAS mixed models procedures the location at which the cultivar was grown. These (Littell et al., 1996) . Cultivar and spray treatments were conincluded seed yield, plant height at 21 DAE, flowering statement of PROC Mixed in all analyses (Littell et al., 1996) . Two sets of analyses were used for each variable because all
Spray Treatment Effects
cultivars and treatments were not included in both years. The first compared the first 12 cultivars and two spray treatments
Neither glyphosate nor AMS affected grain yield or (glyphosate with AMS and water vs. AMS and water) over the majority of the soybean growth and development both years. The second analyses compared all 13 cultivars over characteristics measured (Table 4) . We saw no signifiall three spray treatments (glyphosate with AMS and water, cant visual injury. This confirms the grain yield data of AMS and water, and water alone) in 1999. All data presented Nelson and Renner (1999) with a single cultivar, but are least squares adjusted means. Differences are significant at P Յ 0.05.
contradicts earlier observations of side-by-side compari- 
